and proliferation. 6 miRNAs have also been demonstrated to be involved in the initiation and development of multiple cardiovascular diseases such as coronary artery disease, heart failure, arterial hypertension, and cardiac arrhythmias. 7 Moreover, accumulating evidence revealed the vital role of miRNAs in vascular remodeling and pathogenesis of AA formation. For instance, miR-24 has been found to be a key modulator of vascular inflammation and AAA development. 8 MicroRNA-21
suppressed the progression of AAA and nicotine-induced expansion. 9 Importantly, a previous study confirmed that miR-195 was an effective regulator of the aortic ECM proteins and accelerated the occurrence of AAA disease. 10 However, the potential mechanisms by which miR-195
affects AAA have not yet been well known.
It has been recognized that many pathological changes, such as endothelial cell dysfunction, degradation of extracellular matrix (ECM) components, chronic inflammation, and imbalance of vascular smooth muscle cells (VSMCs) proliferation and apoptosis, contribute to aortic wall remodeling and progression of AAA. 11, 12 ECM proteins such as collagen and elastin are mainly produced by VSMCs, which are the key components of aortic media. Apoptotic cell death in VSMCs has been demonstrated to be implicated in the development of an aortic aneurysm. 13 Smad3, a key intracellular mediator of the TGF-β signal pathway, plays a primary role in regulating collagen expression, ECM deposition, and fibrotic responses. 14, 15 Moreover, Smad3 has been revealed to be down-regulated in human AAA, and maintain the integrity of vessel wall and suppress the formation of aneurysm under stress conditions. 16, 17 The current study aims to investigate the role and potential mechanism of miR-195 in media remodeling in VSMCs. Firstly, we measured the expression levels of miR-195 and Smad3 in AAA tissues. Secondly, we determined the target gene of miR-195 using the luciferase reporter assay. Finally, we examined the effect of miR-195 on proliferation and apoptosis of aortic VSMCs.
| MATERIALSANDMETHODS

| Humantissuesamples
The pathological tissues were obtained from 15 patients who suffered surgery for AAA. The control tissues were acquired from 15 patients with nonaneurysmal aortas. All participants signed written informed consents, and the study was approved by Ethics Committee of Huaihe
Hospital of Henan University.
| Cellculture
Human aortic VSMC line (Cascade Biologics Inc., Eugene, OR, USA)
was maintained in Medium 231 with smooth muscle growth supplements (Cascade Biologics). All cultures were performed at 37°C in a humidified 5% CO 2 atmosphere.
| Celltransfection
Cells were seeded at 60%-70% confluency 1 day before transfection. Scrambled miRNA (miR-control), miR-195 mimics, miR-195 inhibitor (anti-miR-195), inhibitor negative control (anti-miR-con), 
| Quantitativereal-timepolymerasechain reaction(qRT-PCR)analyses
Trizol reagent (Life Technologies, Gaithersburg, MD, USA) was used to extract the total RNA from both the cells and aortic tissues. were calculated using the method of ΔΔC t by normalizing to GAPDH and U6 snRNA, respectively.
| Westernblotanalysis
For each sample, 25 mg of total protein extracts was separated by 10% SDS-PAGE gels and transferred to PVDF membranes (Millipore, Billerica, MA, USA). After blocking with 5% skim milk, the membranes were incubated with primary antibodies against Smad3 (1: 1000, 
| Cellproliferationassay
VSMCs (1×10 4 /well) were plated into 96-well plates and were cultured for 24 hours. Then, the cells were transfected with oligonucleotides, plasmids, or respective control using lipofectamine 2000.
Cell viability was assessed 24 hours, 48 hours, and 72 hours posttransfection using MTT assay as described previously. 18 
| Apoptosisassays
VSMCs were placed into 6-well plates with a density of 3×10 
| Caspase-3activitymeasurement
Caspase-3 activity was detected by a colorimetric assay kit (R&D Systems Inc., Minneapolis, MN, USA) as described previously. 
| Luciferasereporterassay
The sequences of wild-type and mutant 3′-UTR of Smad3 were chemically synthesized by GenePharma (Shanghai, China). Then, the wild-type 
| Statisticalanalyses
All experiments were performed at least in triplicate. Differences between groups were determined using two-tailed Student's t-test, or analysis of variance (ANOVA). The data were presented as mean±SD.
Values of P<.05 were considered statistically significant.
| RESULTS
| ExpressionsofmiR-195,Smad3,OPN,and collagenIIIinaorticmediaofAAApatients
qRT-PCR was used to detect the levels of miR-195 and Smad3 mRNA, as displayed in Figure 1C . Additionally, expressions of OPN and collagen III were significantly up-regulated in AAA tissues (P<.001) ( Figure 1E ,F).
| MiR-195directlytargetsSmad3inVSMCs
Through analysis of the online databases TargetScan, PicTar, and microcosm, we found that a binding site of miR-195 existed in the 3′-UTR of Smad3 (Figure 2A) . Then, the luciferase reporter assays were performed to validate the interaction between miR-195 and 
| MiR-195inhibitsproliferationandinduces apoptosisofVSMCsbytargetingSmad3
To explore the role of miR-195 and its potential mechanism in the development of AAA media remodeling, normal VSMCs were trans- 
| MiR-195increasesexpressionsofOPNand collagenIIIbytargetingSmad3inVSMCs
Western blot experiments were carried out to further explore whether miR-195 is involved in the OPN and collagen III properties in VSMCs.
The results revealed that ectopic expression of miR-195 obviously improved OPN and collagen III expressions, while this positive effect was eliminated after transfection with pcDNA-Smad3 ( Figure 4A,B) .
On the contrary, suppression of miR-195 resulted in an evident decrease in expressions of OPN and collagen III, which was abolished by Smad3 silencing (Figure 4C,D) .
| DISCUSSION
AAA, a life-threatening arterial degenerative process, can trigger aneurysm rupture under the most unfavorable conditions with a high death rate. Several reports have illuminated that miRNAs are associated with aneurysm formation and complications. 20 For instance, down-regulation of microRNA-29b led to a significant reduction in AAA development. 21 Ectopic expression of miR-145 by lentivirus infection apparently reduced the incidence of AAA. 22 MiR-103a has been revealed to exert inhibitory effect on AAA growth by targeting ADAM10. 23 Our present study focuses on the role of miR-195
in AAA progression and found that miR-195 was up-regulated in the aortic media of AAA patients, which was consistent with the finding reported by Zampetaki et al. 10 However, the potential mechanisms of miR-195 involved in AAA pathology is far from being addressed.
It is well known that miRNAs modulate gene expression via binding to their target messenger RNA, leading to translation inhibition or transcript degradation. Thus, we subsequently confirmed Smad3 as a direct target of miR-195 using bioinformatics approach. A recent document reported that miR-195 impeded migration and invasion via targeting Smad3 in cervical cancer, 24 concordant with our results.
VSMCs are the major resident cells in the aortic wall, and they can maintain aortic architecture by matrix synthesis. 25 32 and Meng et al. 33 . On the contrary, collagen III was indicated to be down-regulated in ascending aortic aneurysm wall. 34 This may indicate that either increase or decrease in collagen level may weaken the aortic wall. OPN, a highly phosphorylated sialoprotein, has been reported to be increased in AAA and involved in the pathogenesis of AAA, 35 
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